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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Copies of these guidelines may be obtained
from the Office of Chief of Engineers, Washington, D.C. 20314,
The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or pro-
perty. The assessment of the general condition of the dam is
based upon available duta and visual inspections. Detailed
investigation, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational eva-
luations are beyond the scope of a Phase I investigation;
howaver, the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the nor-
mal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the nor-
mal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be
detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in detemining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential. 1




PHASE I REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DAM Brandonville Pumping Station
STATE LOCATED Pennsylvania

COUNTY LOCATED Schyulkill

STREAM Davis Run

DATE OF INSPECTION November 6 and 16, 197

T ASSESSMENT ’
]

The assessment of Brandonville Pumping Station Dam is based upon
visual observations made at the time of inspection, review of
available records and data, hydraulic and hydrologic com-
putations and past operational performance.

“The inspection and review of data of Brandonville Pumping
Station Dam did not reveal any problems which require emergency
action. The dam appears to be in fair conditicn but poorly
maintained.

Brandonville Pumping Station Dam is a high hazard-small size ]
E dam. The spillway design flood is the PMF (probable maximum ;
3 flood). “The spillway and reservoir are capable of controlling ?

’ 6% of the PMF. Based on criteria established by the Corps of
A Engineers, the spillway is termed inadequate, but not seriously
1 inadequate.. -

The following recommendations and remedial measures should be
instituted immediately.

I s AR A, -t

: l. A detailed hydrologic and hydraulic study should be
H conducted by a professional engineer knowledgeable in dam design
and construction to increase spillway capacity.

2. A stability analysis of the downstream slope wall
should be conducted by a registered professional engineer
knowledgeable in earth dams.

L

3. Remove bridge over spillway.

4, The trees on the crest and downstream slope should be
selectively removed under the guidance of a professional
engineer knowledgeable in dam design and construction.

5. Perform periodic repairs of cracks and deterioration
' in the spillway.
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6. Valves should be repaired. They should be operated and
’ lubricated on a regular basis,

7. Repair the downstream slope masonry.

8. Investigate the cause of the flooded valve chamber and ‘
eliminate the problem. Positive drainage should be provided at
the toe of dam so the tailwater does not back up against the toe
of the dam. If seepage exists it should be monitored on a regu-
lar basis and reviewed by a registered professional engineer
knowledgeable of earth dams. 1

9, Some means of positive closure of the drainline should
be developed in case of emergencies.

10. A warning system should be developed to warn downstream
residents of large spillway discharges or imminent failure of
the dam.

11. Regular safety inspections should be conducted in
accordance with the provislons stipulated by the Commonwealth of
Peunsylvania regarding the inspection of dams.

SUBMITTED BY: L. ROBERT KIMBALL & ASSOCIATES
bk CONSULTING ENGINEERS AND ARCHITECTS

i 8 Rt fetnl |

Date R. Jeffrey Kimball, P.E,

APPROVED BY:
Iy

25 Mard | 18 whw Jee A

Date pe JAMES W. PECK
. Colonel, Corps of Engineers
Pistrict Engincer
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right abutment.

Overview of Brandonville Pumping Station from
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PHASE I
NATIONAL DAM INSPECTION PROGRAM
BRANDONVILLE PUMPING STATION DAM
NDI. I.D. NO. PA 661
DER I.D. NO. 54-48

SECTION 1
PROJECT INFORMATION

1.1 General,

a. Authority. The National Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a program of inspection of dams
throughout the United States.

b. Purpose. The purpose of the inspection is to determine
if the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Brandonville Pumping Station
Dam is an earthfill dam, 374 feet long and approximately 21 feet
high, The top width varies from approximately 24 feet to 52
feet. The upstream slope is 1.SH:1V and protected with grouted
riprap. The downstream gslope is formed by a dry masonry wall
and varles from lH:1Y to nearly vertical. A 4 foot wide walkway
is provided near the center of the downstream slope at the right
abutment.

A valve house is located approximately 90 feet from the
right abutment near the downstream slope of the dam. This valve
house controls the reservoir drain. Entrance to the valve house
is provided through a door on the downstream slope of the dam.
The valve house is beneath the embankment. A valve chamber is
located immediately downstream of the valve house adjacent to
the toe of dam. The size and type of reservoir drain are
unknown.

The spillway is located on the right abutment and consists
of a grouted masonry lined overflow. The spillway is 40 feet
wide and near ogee in shape. The spillway has a puddle trench
center core.

b. Location. The dam is located on Davis Run, approxima-
tely 4.5 miles east of Ringtown, Schuylkill County, Pennsylvania.
Brandonville Pumping Station Dam can be located on the
Shenandoah, U.S$.G.S. 7.5 minute quadrangle.

c. Size Classification. Brandonville Pumping Station Dam
is a small size structure (21 feet high, 70 acre-feet).

1




d. Hazard Classification. Brandonville Pumping Station

Dam is a high hazard dam. Downstream conditions indicate that
loss of more than a few lives is probable should the structure
fail. Several dwellings are located .6 miles downstream of the
dam.

e. Ownership. Brandonville Pumping Station Dam is owned
by the Borough of Shenandoah. Correspondence should be
addressed to:

Borough of Shenandoah
Borough Building
Shenandoah, PA 17916
Attention: Connie Reese
717-462-1918

f. Purpose of Dam. Brandonville Pumping Station Dam is
used for recreation.

g. Design and Construction History. No information is
available on the design or comstruction history. 1t is believed
that the dam was constructed around 1900,

h. Normal Operating Procedure. A fish hatchery is located
appreximately 300 feet downstream of the dam. Water is fed to
the fish hatchery by gravity through an unlocated pipe through
the dam. No information was available on the type, location and
operation the outlet works. The fish hatchery and the dam are
used by a sportsman club, The excess water which is not fed to
the fish hatchery is discharged over the spillway crest. The
owner stated that no operations are conducted at the dam.

1.3 Pertinent Data.

a. Drainage Area. 2.9 square miles

b. Discharge at Dam Site (cfs).

Maximum known flood at dam site Unknown
Drainline capacity at normal pool Unknown
Spillway capacity at top of dam 356

¢. Elevation (U.S.G.S. Datum) (feet). - Field survey based
on pool elevation 986 shown on USGS 7.5 minute quadrangle.

Top of dam - low point 987.9
Top of dam ~ design height Unknown
Maximum pool - PMF 991.6
Normal pool 986.0
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i.

Spillway crest

Streambed at centerline of dam
Tailwater on day of inspection
Toe of dam

Reservoir (feet).

Length of maximum pool {PMF)
Length of normal pool

Storage (acre-feet).

Normal pool
Top of dam

Reservoir Surface (acres).

Top of dam
Normal pool
Spillway crest

Dam.

Type
Length
Height
Top width
Side slopes - upstreanm
- dowvnstream
Zoning
Impervious core
Cutoff
Grout curtain

Reservoir Drain.

Type

Length

Closure

Access

Regulating facilities

Spillway.

Type

Length

Crest elevation
Upstream channel
NDownstream channel

986.0
967.0
968.4
968.4

1300
1200

62
70

w W &
.
~ ~J

Earthfill
374"
21°'
Varies (24-52')
1.5H:1V to vertical
Varies
Unknown
Unknown
Unknown
Unknown

Unknown
Approximately 60 feet
Valve at toe
None
Valve at toe

Ogee

40

986
Unrestricted
Open channel
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SECTION 2
ENGINEERING DATA

2.1 Design. Review of information in the files of the
Commonwealth of Pennsylvania, Department of Environmental
Resources reveal that several inspection reports, some
correspondence and photographs were available for review. No
design data, construction drawings or history of the dam were
contained in the files. The owner had no data on the dam. The
DER files were reviewed for this study.

2.2 Construction. No information is available on construction
of the dam.

2.3 Operation. No operating records are maintained.

2.4 Evaluation.

a. Availability. Engineering data were provided bv
PennDER, Bureau of Dams and Waterways Management. The owmer
stated that no operation or maintenance is conducted at the dam.
The owner did not accompany the inspection team during the
inspection.

b. Adequacy. The type and amount of design data and other
information are very minimal. The Phase I Report is based on the
visual inspection and hydrologic and hydraulic analyses.




SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The onsite inspection of Brandonville Pumping
Station Dam was conducted by personnel of L. Robert Kimball and
Associates on November 6 and 16, 1979. The inspection consisted
of::

1. Visual inspection of the retaining structure,
abutments and toe.

2. Examination of the spillway facilities, exposed
portion of any outlet works and other appurtenant
works.

3. Observations affecting the runoff potential of
the drainage basin,

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam apvears to be in fair condition. From a
brief survey conducted during the inspection, it was noted that
the crest of dam rises toward the left abutment. The low spot
on the dam is adjacent to the spillway. The upstream slope was
measured to be 1.5H:1V and covered with grouted riprap. The
crest width varied from 24 to 52 feet wide and was grassed. The
downstream slope consistad of a dry masonry wall varying from
1H:1V to vertical. A 4 foot wide walkway is provided at the
midpoint of the downstream slope near the right abutment.
Several trees were growing on the crest of dam. The wall
appeared to be bulging at the maximum section.

A 6 inch cast iron pipe is located on the upstream slope of
the dam. Based on old photographs contained in the PennDER
files this pipe was used to pump water into the reservoir. The
abandoned pump house 1is located approximately 50 feet beyond the
toe of dam. Portions of the large discharge pipe to pump water
to Shenandoah Borough are visible near the left abutment.

c. Appurtenant Structures. The reservoir level at the
time of inspection was approximately 986.2. The spillway
appeared to be in fair condition. The spillway consists of a
grouted masonry overflow sectlion with a puddle center core. The
masonry appears to have been laid over earth materials (based on
old photographs of spillway repairs). This spillway is near
ogee in shaps. A leak was present on the right spillway wall.

A wooden foot bridge is present over the spillway near the
control section. The foot bridge is above the low point on the
top of dam and may collect debris during flooding and cause
blockage. This bridge is not essential.

The reservoir drain is controlled in a valve house which is
located inside the embankment approximately 90 feet from the
spillway. Access to this valve house i{s through a doorway at

5
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the toe of dam. At the time of inspection the valve house was
flooded and could not be entered. It appeared that the flooded
water was from seepage through the embankment, a deteriorated
valve or piping system or from tailwater backing up into the
valve house. Immediately downstream of the valve house is
another valve chamber. This valve chamber has a concrete lid
which was seeping during the inspection.

d. Reservoir Area. The watershed is covered mostly with
woodland. The reservoir slopes are moderate to steep but do not
appear to be susceptible to massive landslides which would
affect the storage volume of the reservoir or overtopping of the
dam by displacing water.

e. Downstream Channel. The downstream channel of Davis
Run is moderately wide for approximately 900 feet before it
flows into Catawissa Creek. Catawissa Creek channel is wide but
meandering.

3.2 Evaluation. The embankment appeared to be in fair con-
dition. The spillway and outlet works appear to be in poor
condition. The dam and appurtenant structures are not operated
or maintained.

O S G A N LMz
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. Water is drawn off the reservoir through the
outlet works to feed the fish hatchery located downstream of the
dam. According to the owner the outlet works are not operated.
The reservoir is maintained at the spillway crest elevation
986.0. The excess inflow discharges over the spillway crest.
The reservoir drain is not operated.

4.2 Maintenance of the Dam. No planned maintenance schedule
exists. Maintenance of the dam is non—-existent according to the
owner. Maintenance of the dam is considered poor.

4.3 Maintenance of Operating Facilities. The operating facili-
ties are not maintained. Maintenance of these operating facili-
ties is considered poor.

4.4 Warning System in Effect. There is no system in effect to
warn downstream residents of large spillway discharges or immi-
nent failure of the dam.

4,5 Evaluation. Maintenance of the dam and operating facili-
ties is considered poor. There is no warning svstem in effect
to warn downstream residents.

o AR P TRV e e, o -
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. No calculations or design data pertaining
to hydrology were available.

b. Experience Data. No rainfall, runoff or reservoir
level data were available. The spillway reportedly has func-
tioned adequately in the past.

ce Visual Observations. The spillway appeared to be in
fair condition. The control section consists of a concrete weir
with occassional steel reinforcing positiuned vertically. The
reinforcing steel was part of a flashboard system., The spillway
overflow section is ogee shaped.

A low spot was noted on the dam embankment near the left
spillway wingwall., This area could easily be filled to the top
of dam elevation.

d. Overtopping Potential. Overtopping potential was
investigated through the development of the probable maximum
flood (PMF) for the watershed and the subsequent routing of the
PMF and fractions of the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version systemized computer program be
utilized. The program was prepared by the Hydrologic
Engineering Center (HEC), U.S. Army Corps of Engineers, Davis,
California, July, 1978. The major methodologies or key input
data for this program are discussed briefly in Appendix D.

5.2 Evaluation Assumptions. To enable us to complete the
hydraulic and hydrologic analysis for this structure, {t was
necessary to make the following assumptions.

l. A pool elevation 986.0 was assumed prior to the storm.

2., TFor the dam breach analysis it was assumed that dam
failure would begin when the water level in the reservoir
reached elevation 989.0 or 1.10 feet over the top of the dam.

5.3 Summary of Overtopping Analysis. Complete summary sheets
for the computer output are presented in Appendix D,

Peak inflow (PMF) : 6290 cfs
Spillway capacity 356 cfs

1
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a. Spillvay Adequacy Rating. The Spillway Design Flood
(SDF) for this dam is the PMF. The SDF is based on the hazard
and size classification of the dam. Based on the following
definition provided by the Corps of Engineers, the spillway is
rated as inadequate as a result of our hydrologic analysis.

Inadequate = All high hazard dams which do not pass the SDF
(PMF) but where failure due to overtopping does not signifi-
cantly increase the hazard potential for loss of life
downstream,

The spillway and reservoir are capable of controlling
approximately 62 of the PMF without overtopping the dam (based
on low spot elevation).

5.4 Summary of Dam Breach Analysis. As the subject dam cannot
satisfactorily pass 502 of the PMF (based on our analyses) it
was necessary to perform a breach analysis and downstream
routing of the flood wave. This analysis determines the degree
of flooding due to dam failure.

The flood wave was routed downstream with and without
embankment failure conditions considered. The dam breach analy-
sis parameters are included in Appendix D.

Resulcs of the Dam Breach analysis indicate that downstream
flooding is not significantly increased. Since flooding
downscresm 1is not significantly increased due to dam failure,
according to the Corps of Engineers definitions the spillway {is
not considered seriously inadequate. Therefore, this spillway
is rated as "inadequate”.

The water level in the reservoir at the time of dam failure
was assumed to be at 989.0 feet (1.10 feet over the top of dam)
based on the evaluating engineers judgement. The 20Z PMF was
routed through the reservoir and downstreanm.

Note: Future development within the watershed, at the dam,
or downstream may change characeristics and assumptions made for
this study and different results are likely. Future development
downstream may also greatly increase the potential for loss of
life due to failure of the structure,




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. No signs of slumping or erosion
were noted during the ingpection. The downstream slope is
formed by a dry masonry wall. This dry masonry wall appeared to
be bulging at the maximum section (close to the possible seepage
area). No signs of seepage was noted on the downstream slope.
However, entrance to the valve house 1s not possible since it is
flooded. This water may be from seepage through the embankment,
leakage through the regervoir drain or valves or from tailwater
backing into the valve house. In addition, the valve chamber is
leaking.

b. Design and Construction Data. No design or comstruc-
tion data is available. No stability analyses have been con-
ducted for this dam.

c¢. Operating Records. No operating records are main-
tained.

d. Post Construction Changes. No post construction
changes are known other than comstructing the slurry trench
beneath the spillway in 1914.

e. Seismic Stability. The dam i3 located in seismic zomne
1, No seismic stability analyses has been performed. Normally,
it can be considered that if a dam in this zone is stable under
static loading conditions, it can be assumed safe for any
expected earthquake loading.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The dam appears to be in fair condition but
poorly maintained. The outlet works and reservoir drain are not
operated. The downstream slope wall appeared to be bulging near
the maximum section (near the possible seepage area). Seepage
is present in the valve house and valve chamber. The visual
observations, review of available data, hydrologic and hydraulic
calculations and past operational performance indicate that
Brandonville Pumping Station Dam's spillway is inadequate, but
not seriously inadequate. The spillway is capable of
controlling 6% of the PMF without overtopping the embankment.

No adequate stability analyses have been performed for this
structure.

b. Adequacy of Information. Sufficient information {is
available to complete a Phase I Report.

c¢. Urgency. The recommendations suggested below should be
implazmented immediately.

d. Necessity for Further Investigation. In order to
accomplish some of the recommendatioﬂgiiemedial measures
outlined below, further investigations will be required.

7.2 Recommendations/Remedial Measures.

l. A detailed hydrologic and hydraulic study should be
conducted by a professional engineer knowledgeable in dam design
and construction to increase spillway capacity.

2, A stability analysis of the downstream slope wall
should be conducted by a registered professional engineer
knowledgeable in earth dams.

3. Remove bridge over spillway.

4, The trees on the crest and downstream slope should be
selectively removed under the guidance of a professional
engineer knowledgeable in dam design and construction.

5. Perform periodic repairs of cracks and deterioration
in the spillway.

11




6. Valves should be repaired. They should be operated and
lubricated on a regular basis,

7. Repair the downstream slope masonry.

8. Investigate the cause of the flooded valve chamber and
eliminate the problem. Positive drainage should be provided at
the toe of dam so the tailwater does not back up against the toe
of the dam. If seepage exists it should be monitored on a regu~

lar basis and reviewed by a registered professional engineer
knowledgeable of earth dams. '

9. Some means of positive closure of the drainline should
be developed in case of emergencies.

10, A warning system should be developed to warn downstream

residents of large spillway discharges or imminent failure of
the dam.

11. Regular safety inspections should be conducted in
accordance with the provisions stipulated by the Commouwealth of
Peunsylvania regarding the imspection of dams.

R




APPENDIX A
CHECKLIST, VISUAL INSPECTION, PHASE I
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APPENDIX B

CHECKLIST, ENGINEERING DATA, DESIGN, CONSTRUCTION, OPERATION,

PHASE I
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BRANDONVILLE PUMPING STATION
Photograph Descriptions
Sheet 1. Front

(1) Upper left - Crest and upstream slope from right
abutment,

(2) Upper right - Right abutment of dam and spillway.

(3) Lower left - Downstream slope of dam adjacent to
spillway.

(4) Lower right - Downstream slope of dam and access to
valve house.

Sheet 1. Back

(5) ULower right - Overview of downstream exposure.

Sheet 2. Front

(6) Upper left - Downstream slope of dam near abutment.

(7) Upper right - Spillway weir and footbridge over
spillway,

(8) Lower left - Downstream exposure cottage 2.9 miles
downstrean.

(9) Lower right - Spillway and right abutment viewad from
downstream.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1 (Dam
Safety Investigation), September, 1978, prepared by the
Hydrologic Engineering Center, U.S. Army Corps of Engineers,
Davis, California. A brief description of the methodology used
in the analysis 1is presented below.

1. Precipitation. The Probable Maximum Precipitation
(PMP) is derived and determined from regiomal charts prepared
from past rainfall records including “Hydrometeorological
Report No. 40" prepared by the U.S. Weather Bureau.

The index rainfall is reduced from 10% to 202 depending on
watershed size by utilization of what i3 termed the HOP Brook
adjustment factor. Distribution of the total rainfall is made
by the computer program using distribution methods developed by
the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in
development of the overtopping potential is based on applying a
hypothetical storm tc a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Snyder method. This
method requires calculation of several key parameters. The
following list gives these parameters their definition and how
they were obtained for these analysis.

Parameter Definition Where Obtained
ct Coefficient representing From Corps of
variations of watershed Engineers*
L Length of main stream From U.S.G.S.
channel miles 7.5 minute
topgraphic
Lca Length on wain stream From U.S.G.S.
to centroid of watershed 7.5 minute
topographic
Cp Peaking coefficient From Corps of
Engineers*
A Watershed size From U.S.G.S.
7.5 minute
topographic

#*Developed by the Corps of Engineers on a regional basis for
Pennsylvania.

D-1




TR TR T T e T

3. Routing. Reservoir routing is accomplished by using
Modified Plus routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of the
outlet works, spillways and the crest of the dam are used as
outlet controls in the routing.

The hydraulic capacity of the outlet works can either be calcu-~
lated and input or sufficient dimensions input and the program
will calculate an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates storage. Surface
areas are either planimetered from available mapping or U.S.G.S.
7.5 minute series topographic maps or taken from reasonably
accurate design data.

4. Dam Overtopping. Using given percentages of the PMF
the computer program will calculate the percentage of the PMF
which can be controlled by the reservoir and spillway without
the dam overtopping.

5. Dam Breach and Downstream Routing. The computer
program is equipped to determine the increase in downstream
flooding due to failure of the dam caused by overtopping. This
is accomplished by routing both the pre-failure peak flow and
the peak flow through the breach (calculated by the computer
with given input assumptions) at a given point in time and
deterumining the water depth in the downstream channel. Channel
cross—-sactions taken from U.S5.G.S. 7.5 minute topographic maps
were used in the downstream flood wave routing. Pre and post
failure water depths are calculated at locations where cross-
sections are inmput.




HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE

NAME OF DAM: Brandonville Pumping Station Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) = 22.2 (1.005) = 22.3" |

F STATION 1 2 3

: Station Description Brandonville Brandonville
? (Sub—-Area A) (Sub-Area B)

Drainage Area
(square miles) 1.0 1.9

Cumulative Drainage Area
| (square miles) 1.0 2.9

Adjustment of PMF for
Drainage Area (1)

hours 117 117
12 hours 127 127
24 hours 136 136
48 hours 143 143
72 hours 145 145
Snyder Hydrograph
Parane%ggs 13 13
Zon
- Cp 3) 0.50 0.50 ‘
: ey Le L
. L (miles) . .
. Lca (miles) 24) 0.8 0.9 1
; tp = Ct(LxLca) 0.3 hrs. 2.0 2,27
¢
' Spillway Data
Crest Length (ft) 40 40
Freeboard (ft) 1.90 1.90
Discharge Coefficient 3.4 3.4
Exponent 1.5 1.5

(l)ﬂzdroneteorological Report 40 (Figure 1), U.S. Army Corps of
Engineers, 1965.

(z)ﬂydrological zone defined by Corps of Engineers, Baltimore
District, for determining Sayder's coefficients (Cp and Ce)

Ry TE T

(3)Snyder's Coefficients. .
(“)L-Length of longest water course from outlet to basin divide.

{ ' LeasLength of water course from outlet to point opposite the
i centrold of drainage area.

3 D=3




CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: _D.A.=2.9 mi? Wooded, moderate slopes

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 62 ac.ft.

ELEVATION TOP FLOOD CONTROL POOL (STCRAGE CAPACITY): 70 ac.ft.

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 987.9 feet

SPILLWAY CREST:

a. Elevation 386 feet
b. e gee

C. mth 40 feet
d. Length Unknown

e. Location Spillover Right abutment
f. Number and Type of Gatega"“e

OUTLET WORKS:
a. Type CiP - Size unknown
b. Location —Maximum secrian
c. Entrance inverts Unknown
d. Exit inverts Approximately 966 feet

e. Emergency drairdown facilities __Unknown

HYDROMETEOROLOGICAL GAUGES:

a. Type ~None
b. Location —None
c. Records _Naone

MAXIMUM NON-DAMAGING DISCHARGE: Snknown

P Vo T



— vy

] oAM NaME SR ANDON VL B DAM

= 1.D. NUMBER S4&-49 —_
2 L. ROBERT KIMBALL & ASSOCIATES \ z

CT CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF

= EBENSAURG PENNSYLVANIA ay O™ opare /-22-80

Loss ErTe avD BrS&E Firow MARAMETERS

As RBE@CoMMENDED BY CORPS OF SNGINEERS, _
Barrimore DisTRICT, 3

STRTL = ) /NCcH
CNSTL = ©.05 /Mﬁlz
, STRTQ= +5 cfs /m®
\ QRCSN: ©0.085 (5°% oF FPaax Frow)

RTIOR=: 2o ]

» EieyaToN-Agern- CrPrc TY PelaTioNsSHIPS

Feom U.S.G.S. 7.5 MiN: QuAD, DeR. FicES AND
EeLd JINSPscTioN Oara,

Ar SrPiLLWAY C<C2&ST SELEVATION = 986’ 1
TINIT AL DrvorawE® = G2 Ac:FT

Pon®O SDSurRFACE ARcAs 3.7 ACRES

: AT ELEYV. /000’ , NREa = |4 AcresS
; AT ELEV. /020 |, AReEAT 28 AereS

FRom CoNé Ma7HNOD LCor EBEeeER VOIR YoalumE.
FiooD AYOBOGRAPH PreckAws (Hec-1)

)
Oam Sarery Yarsion (usses amasvald).

2V /N

3 (e2>/3.7
/86/3.7

50.27' Jog Sof

~

L I |

ELEVATION WHNERE AMAMREA EQUALLDS EEROQOQ

986'- S0’ = 9B@

N1 18 A =) /4 z8
ZL&ZY, gE 986 986 /0600 /020

jw
~

D=5

T S T augh vy e




¥4 oA nane B2hNOoN YILLE DA

) 1.D. NUMBER S4-48 1
2 L. ROBERT KIMBALL & ASSOCIATES 2 3 :

T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. oF

== EBENSBURG PENNSYLVANIA syQ™ pate___/~22-80

DiscHLRwE BRTING CuRVE

DeTErmiNnED 8y (Hec-l1),
SPILLWAY CREST EL=mEYy. = 98(4' i

We 2 LeNceT7# = 40
CoZFEICI@ENT OF DISCHARGE = 3.4 (M:.s.xe. OGEE)

OverToP PrpamceErT=RS

ToP orF DaMm ELEV. (Low SPQT’X = ?87.9’

LaNe 74 0F Dam (ErcLuoive SeiLLwAY D= 74’
CoeFFiICiENT ©OF DiscHARE () = 3.0 (BrorD Czes‘r)
| $hmax. = S6o’
{ Y uax, = s000’

P M _ ScHsEDULE
‘ L
; INFLow INFLOW
sSuR-ACEA A SuBR-AEEN 13
comB/nE “
RourTs
BeanvpDoNVILLE

| 2N 0 |

D-6




o

\Yi| OAM NAME B RAAN DON !ll.l_..E AM

= 1.0. NUMBER

S4-49

9 L. ROBERT KIMBALL & ASSOCIATES
Cr CONSULTING ENGINEERS & ARCNHITECTS

SHEET NO. 3

orF )

= EBENSBURG PENNSYLVANIA sayS T pare___2-22-80O
Dav RoescH Preamerses
——FarLE L 787.0 ,
L 987.9
/

A/

/

fe——B2WID s 40—

No? 75 ScaLg

RaTio oF PMFE (RTIOY = ©.20
s\oe SiLoPz= oF BreacH ()=« 0:.850
CFAaicvee Tme (Teain) = 2 4RS.

C HANN oOVT I N (=

—

ELBM ?(.Soﬁ'

CHNANNEL CROSS SECTIONS ORTAINED ERromM

U.%.6-95. QUuAD.
A}
CHANNGEL MANNNGS 22, QN (@)

OVER BANIL Mguwucp‘,s 7, QN0




R —— - —_ —66 b |
0001 866 966 66 266 186 066 696 6d6 6°186 AS
09¢ 056 (1111 t2¢ osw ooy 114 ost - o6 ot s f_
" L —_— 8l c*y 0L $0008 0% k
. : Ge1 vee oY 986 % 4
. 0zot 0001 986 ' 96 38 8
. - . } 4 ) S 1% 1) s
o _ - 996w : c T 1A 4
" . . . : 1 1 L T W
i PRI ol _MIOANIGIN NNMI NINOM. . . TY
€ 1 » i
) 430NNY <ux<un:m INTENOD ™ ]
T 1 " s e —— Z > B -
. - o et - no.o I 14 T | .
S LT B AT LA SR ¥ 11 S5 ¥
P TR i £080.  Qep ——g i - : LA : . ™ S 1
. 113 ent 9¢e1 Lzt L €2z . d
1 6°2. 6°1 1 | I Y]
——a B_YINv-0nS MOT4NE 1Y
. ) LI . " SV AT IR
SeE : S : . .. 00T R AL
§0°0 o1 . "2
11 €nt 9¢t 2t 341 €e22 d
1 . 602 .Q°I X I M
W _ C R L v vayv-8ns :oamz_ it
AR .o S L ST . L%
S RS IRAN LS PP ARN I L g AT
3 r
: ) ) .6 19
0 0 Q 0 1} ] 0 (41 0 882 8
] 9Y=9¢ *vd NHIOANISI¥ InL HONOUHL Q3LNOY 1Wd 40 SOILvY "
N c_o>¢uwuu 31VIANOONVYE 40 ALIAVS 3O SISATYNY DITNVHOAH=DID0TONOAM = . BV

E( IR U 2%
Ly T Y T T T YT Y Y Y Y Y 7S
6L @34 9Z NOILIVIIAIO0W 1SV

, ' . . ) (1=33H}) IFOVAIVd HAVYOOUAAH CG00d ‘e
. . : . ..c.--.ccooo-ta.-to-o-cco--‘cc R

. . . £ W
L . . ] 4 . - 4 ’ Fe s




161 *291 *f91 02461 seel *101 *IL *gy (L 14 9
00°T ='I0A 0G°*  =dD SSHNOH Z0°?2 =0V ¢SIAVNIAN0 AOTHId=40=ONT 29 HIVHOONNAH LINN

SIVANIING 62°0T=4 ONV 99°8 =1 38V d1 ONY 4> NIAANS NIATO WONJ SIN31D14330) v u—<t~x°¢t&<

00°Z =¥OIH  GO°= aNSOHO  0S°l- =D JNIS .
¥i¥0 NOISSIIIN . :
0 sYIN 0§ =D 00°Z ~di
- ¥1¥Q HAYHOUMOAH LIND
00°0 - 0n0*0  GoO°® noet  oo°1 00°h  a0*0 60T ON*0  00°0 O T m.w_w
QLI XWSIY SNY _AMS 0L _SNNIS NIV 00IM  HWII0  MANIS  1dOMD _ RS
viva $s01
— 008°_ S1 WYNOOMA 3H1 AB QII04WOD JJSHL
00°0  00°Svl 00°C¥t O00°9ET 00°LZT 00°LIt 0€°ZZ  00°0 . g
96y Ly . 8wy (21 AT SWd 3448’ : ) : -4
o YIXYO AL INA 3 : Ex ;
]
o T 0 000°0 00°0  06°Z  00°0  Oo°l 1 t
w0 u:xw_\x\sozwpnnnbrpnuxnluumzpluunnsu»lyuunzw||||nuzn»nv:wznpulxIUb>:. A
- A ¢ YAVD HAVEOONOAN - . CoaL T . g
H : a b .y R VIR N SR T 5 wa\ T.. ST S
OANVI  I9VISI 3IWYNI  ¥df  Ldr - 3dVL]  NOD3II  dWODI  OVISE :
. 4 Y _YINY=8NS MQIINI
. PR . T <~ L . S ’ o
T D NOTLVINGWOD J4ONNY VIWV-GnS . R TR ST TR ot
[ZX2 222 XY %4 RABRBRBRON SRSEGNERER ) LI E 21 2] . ° L 222222224
S S 70007 0Ee  gwe. - oce | 0ze. ore -uo.hc . ,p.“,. C i
DR S N o e a1 I:-—.J 9 it -E - aNY YA . ' s .Hu» .n. o it R R Lo
: Q3WNO4MId I8 Of SISATIVNY NYVd=T1W
- T e - 0 ) e S R v e R
R u _ . VML 4dO¥Y  AmN o owador o AL wh IR
. AN e VG . S S N C . A ., 1 o f e 282 o . £ -V 7
iNVISN  1¥d] 17d1 J¥1IW  NIWD UM 1 JAVAD  NIWN NN ON
. A NOTAVD1413dS @Or
T 89~9G *vd HIOA¥ISIN IHL HONONHL QILNOY dJNd 4O SOIIVM N
AT ¥I0AUISIY ITTTANONYEE 4O AL3JVS 40 SISAIWNY DIINVHAAH=II00TONAAN . S T
R i _dhd_ 40 GO1LWH ONUSO INIJAOINIAQ WeQ 40 SISAIVNY . e
' . . L. *TEUELOLO w3WlL |
: . o N o e T egT/10/08 e3LVa ::c
, e . ) , I
. - .“..‘ ....-...“.....I.-."l.“‘
6L 834 92 NOILVIIJIQOW LSV
—_— - _BL61 AINC __NOISH3A ALIAYS WYQ

’ - _ K1=)3H) 3F9VNIVd HJVHO0NGAW G004 ..m
o , o NSTSIRIIRESAREEsSRCARERRERIRRORS

-




0 eVIN 06°® =4) 12°7 =di}

YAYQ HAYHYONOAH LINQ i .
00°0  00°0 c0° no* Y noet noen onen nnet noeo no*o ]
—— _dWIAM  XWSIY._ JASND  WUMNAS. _NOLAM  SaAMIS _ NIv¥3 _ 10] »FEJ
. ‘ Vivo 5507 .
: - : A. ___008° 81
00°0 NOeGHl 00°€9T O0°9¢T 00421 00°LTT onee22 000
96)Y ZLy L2 ] ”Zy 21M 9N SwWd 3 448
YIVQ 410344
‘ 0t 0 00000~ 00%0  06°Z . 00°0 061 . 1 1 e

Y1iVQ HAVNOONOAH

n 0 1 0 0 0 0 0
0L1AVE - JOViISI 3IWYNI - 1¥d0° 14 Javit NOD3IS  dWOI}

. cat . .. : - L

et

NOTLVINGWOD J4ONNY VIHV-BNS




ﬂ o = ~. -~
[LAYIVIV Y] [VRS T3Y)) v 00 v=7no V-cno v 100 UTUDn U*hyD (VAN 1 1.] [T 1] HUIAYNS 13 .
. ) AO130 MO LV
WG *06S . e0%g 62§ . ~*0GY. *00% 082 . __°0SI_ . __°06 201 HAON2Y 4S34D
. . . “hiE Gt o°¢ 6°186 i
LRI 4 » . :  O1AWYA = Qdx3 aon2 13401 REUEEY § I
N vivU wWyd .
0°0 Q°0 0°0 a°d s°1 ¥ _Q°0% __ 0°98¢ -—
V4% vuvd 300> RLERE] (D) &) »rdod> aimds 13I8

0207 *0001 2986 *9ck_ ‘
. . : *066 gLt °29 0 sALIIVAVY
' *92 ot oy ) T aYIYY JIVINNS 4
a . o . il
. . ‘ . L : ,. .. . . ~u..“ ‘.,..To..._:.:. J.. ) -
Lo . LTINS SIS S : : , y RN SRR OB S IR TP PR
_ IVHdSI  vHOIS XSy X WASHY oV GLSH SdISN -
[\ 0 o 1 1 00°0 __000°0 _Q°Q
, IR 7Y 3 ~ dWdl - 1401 nvst  sHl  9Av - s%07) | ssapP , -
. AP S . VivO ONILINOY . o R e Ce T - A
) : ———tgo i o a ol WD) P B : 1 R e R O e o o -
O1OV]  39VISI INYNI  1Nd 14 3dVil  NOD3II  dWODI  OViSt
_—— S — M10ANISIN ONMA IANON
L A L. 0 .. 9MIINOY¥ hdYWOONOAH : - : o S
,‘ Y -. . . :v.\..« i o,. ) R , 1
’
i




O - . . - — — S —

[
) \
)
= - ,
4 * » N 4 .
1
L . ' B YILTiY TS .:nnorn,\... ¥ , . 1
*9629 o 13 {3 1T *s981 *6521 *629 1
. 2021°821  1190°AR  14S2°KL  MVEEY°EGC  ML29°GE  JIIRAY )
. _ _ 0629 - Cgete 912 L0t L, eg2l ' e629

O PR i YO PP - bivsens C)iegert
*Zn0Y *1202 *L191 J1¥42 *08
2109°99 __1(0F°2ZE_ 1198°

, S, etet2 1011 *EL6 - ve9 L L 1 I 114 LI

e Rl Lo N R L Lo s
00°1 . 0ge ove oe€* 0z ore
9 O1AvyN < Olilvd & OIlvd € Olivd 2 OIlvd 1 Oflvd Nvud v3uvy NOILVIS NOT 1V¥3d0

SM0Y4 01 0317ddY SOIAYY
. ¢ . s - - L )
. i . .\ .- .pfA...;..».'. .

, .ozouuw ¥3d SYILIN u.m:u- INOD3IS ¥3d 1334 DI8NI N1 SKONS
SNOLAVYINDWO) DTHONODI O11VH=-NVd 3dILINW HOS ANVHRNS (QOINId 40 aN3)’ IDOVHOLS ONV MO WV3Id




[
A
L]
ey . A\
\
. .- . . bl * ‘. v )
G e e
) .
. et gL
s SRR 113 3 S0 o

sLett
sze01
28
0%°

“3uN1IV4 . MOTILNO XVA 0L ¥3AD  AO1ILNO  JOVHOIS HLd30 ~¥10A935 38 40 :

40 Iy 40 W1 NOTAVHNG  WNWIXVW  WAWIXVW ~ WAWIXYW WAW XYM o1ivy
. Lo L o .o .. wﬂa .
. e s %9GEC L %0 L %0 M0N0 e
SRS RS T 229 SRR X 4. _.20V¥048 -, z.mw
06°186 00°986 0019086 o1 1vA3 3
wWya 30 d01 1S3¥4) AVMIIIIS INTIVA IVILINI esoscecssenscee |

SISATIVNY A§34VS WVYQD 40 ANVWHNS

. b

N




. 1
'
—_ !
. T 1 9 i ,
. [§1.113 ung 096 oul uné 06!l LA qY i .
€6 Gwe Mot 902 Ovh L0z ALY (42 19 O LA Ay . m
. ICBLI S N L4 Qe Hed, G0° ane 90 9A 1Y .
4 7] 9y m -
1 1 o . A 4 i j
. 2 ON HOVIM SINd=A0K  ONT LN0Y  TINNVED 1§ ] M
| ' 4 | »
. N . 86 es01l 096 Qg6 066 QUL . LA f
8%H G699 Ve 649 "Gt (114"} nG 6 (Ve 0ons Al LA
aninea  onpe 0pa ' Ave one gne 90° 94
- e —_— : L 1A :
] , 1 1 A L
) . . , T ON HIYAN FINA-AOH  ONUT 1AOY TVANNVHD 1§
< s X —— b 1 h.]
6566 LI A ? yeyye. [ ow ng
hYO 9Inh ? n*H96 5 0% as ]
Q001 HBEE 266 DT 260 AN 0LL 606 896 G LP6 AL ! :
09¢ 066 (\L19 (%44 usYy QoY 0g2 0q1 08 ot ) .
, e A ol (24 [ Rd ooLce s
PRI : s 51 7% i1} 0pé.._ 8%
’ 0ozn] noout 996 _  9%€6 is -~
fZ L) Lt*c -0 vs b
: 980~ ) 1A
7 } T , 1 1 ) 4 A :
\ ' . o s : N1OAMISIY NNML I1NOM T I <o
LR PIRION : g : i [ . . €. A b} : ki
JI0NNY VRIV-UNS INTEWOD 19 ]
! 1 € . t4 b ]
02 . G0o= Gol-__ X
o - _ S 06°0 . 12°2 M .
T . .. 900 . 0%Y S N . : o o -l A
LY L ey : ey ESY 9l 123 _1XY .  E*rR2 S ] R
( - 6°? - 6°1 1 4 W
, . 8 VINv-8nS MOTIN ™
. 1 Z 0 b
' 02 0% Sl X
-, ) R Co o 06°0 - 0T A . .
Lo far e AL DL i . N - : . o 2 "
s%1 (124 ved 121 A4 €*ce d
1 6*? ot 1 . |4 ] :
Y yINv-0nS #OTINL 1x
. 1 : i 0 e |
. . . . PN ; o t L ()
i - . L N s P . 1 ST SR o
, q 19
0o 0 0 0 0 il 0 sl 0 wez ]
. MY AN O S 0SS SHOV N S3WNSSy 1 NYld. . £¥ —t
. : Lo o LA%=%% = WYG 25 VANOONVYYE) d0LaA0 01 NG NOT2iGNOD WYIBLSMNGG [4} )
o0 . © WYSHASNMDA ONY NIOAZATIY IHL HONONKL :ubaom ddd 40 Olivy : iy

P Y TYYYXITTYTYYYIYYY T YR Y L PR

60 634 92 NOTIVITALAON 1SV

BL6T AW
D & - % | <8 T |

SHABUEIXPRRAC2IRRRNANURBSoANNERGR

1

NOTSHIA AL34VS wvd
W U

.

s




e e = ekl e 147

e e

. : i
. oo
- e e - i
g
: i
- [
¢
: SRR - 7
H ¥
: . o
- - 7 T - .-
. ) , i
: . i
] ‘ 4 : i ) ’ * ’
o — . oY . : b 5 Fo — - 2 S I o 114 oy
: X ' . * . . .®
_ . Sk
I - ~ s _ e o AN |
. . . . o A
i 026 Goct (3l 1] 00w (1.3} GG T AN
e, C . 669 011 . g6k sAl.. 006 .00V . Q& 0 S LA
Co ¥ ¥ . R DEE“ ,.VIDNn R MDD . affe . CAe .. i “D. :\...DF s, S
- : ) 1 1A
A
9 I
. ' ’ 1 ' . ‘ ) » : - R |
o . . . 069 068 . ow6 ole 026 099 LA, . L9 A
ST _ 016 . ¢£9 . gle 665 026 - . _06% 086 007 N6 L0 1A e L $Q. Tl
R : . OR0D%) 0006 096 r16 90 Gne 0* 9A “s
1 1A (1%
e 1 1 A Pl
. € UN pOVIN STINd=00W  ONT LN0ON TINNYKY  ° L] . . 1¢ !
i . . . -
7 ’ . b
2
4
‘ .
L3
|
WS I KB - T |\u, .4‘ i - - —— |<t -~




¢ A S < T AT e 3

Iy

Oy Y e UL T e o ey
*15! 029y - ___*e91 . __°*24] *ffl o4l 2LL *fy *y2
ON®T = INA  04° =) SuMiL J0%¢ SOV SCaIVHTaNG ;:_;_;ubsl;:_ 29 :;<zcoz:>: IR
SIVAMIEIME £L0]=H qgry co.s w)L JMY 4L UMY 4D WIOAMS VAL poNd SIHIIDT 4]
002 «HOTIN G- aNQIUA 06~ =N §Mle
ViVY NOISSI Y ' !
a  =vN (5% =4) nne’  =di .
VIVA HAVHUOIOA LTNN
L.
no*n onen G0* oney noeet ansn nheq nnet nnen on*Q L]
dnt iy ANS Y TISND HNLS IR Y sHs NiYM3 WM NG HYHLS 1408
: _¥iyag Sso !
onR®  SI WWHOONG IHL ARl QI INIWOD JUSHL
' neen nnesul__ogegel _one9gl  onefd] 00411 nfe2? oren -
968 ' 21d 89y L34 2t 94 SHd 3449 ' st
L -, vivd d1d4dd . M
. s N . ] ' o s g -, 1
0 ont 0 noaeQ 0n0°*0 nEe? 000 ooy 1 1 ]
R IvI0I IWVS L MONS T O1ivd 4581 vQsHi dVMS VINYE aHNl 9AAR]
—_— YAVG HAYNCIMALY —tp e — M
vo0 .. 0 1 o. - P -0 o - o T . BT i
L O10vl  39vY1sl  IWwyMl IddC 1P SdyAt . NOJIY  dWO3I .07 L3 I : ‘ -
) Vv vINY-aQNS MOTINT
o " NDITVIRAWGY 440008 VIdv=ans - . . .m
L ﬁ.;tl..&.iint ) sasEEARSSE Ellll!l'll\l,ll.lllll.Elh.h..l.l.IL.l, 5  agssNeusss . }.. o
" -
) * .. \ :
. . . L 62 . .=S01M¥"° i
. . T =0)48Y T =OlIUN Z wNVIaN PO e
: i b ; y LMW . ". Sl it - .
1 ‘ )
0 (| D X -
OVHL 14087 imn H3dqor

(AY=6G = WV IVVTANKINVEH) dCLN)

.

AG 01 ang unfilonnd Wi SNANG
RYIHILHNOU amY =~c>;b¢uz IHL HOMINML GILNOY a2 40 c.»<¢:

P :
Lo imiabed &

Y

»

6L H34 92 NOTLVINITIA0W 1SVY
RL6T AINT NOISHIA ALIIVS WYQ
11=23M) VAV Nayh H

i i




p- e

—w m e mRry I'l..,-“wu.iz..l.'..&.’.tn - e areman m
|
SIVANINL G2°
oned =301 1Y Y o= LLONR A ] nye 1= =M INIS
vivii NOISS DAY
U =vIN 0S¢ vay  17°C =al ) E . B o
‘ T VAVA HAvUERNGAH 11NN » 4 } g
onen onen Goe onetl  anel nnen nnen nney nnen  Apen I
CLIRE] XWS Y IISN) 11H1S XuliY SHMLS NivMd RlcE FEINE P Y & ¢ WINLES 14087 ®
e - YAV S501 , _
. : A A : . 008° S1 WYNOOMd JHL A® UILAIWOD DaSHL .
00°0 __ nneGyT nnegel” one9El  0pes21 o011 AEe22 _ 00°0 . R : i
96l 2 CLE] L24.] 2in 9 SHd 314dS
. . VIVD 1) Wd ,
.I o oot o N00<0 0% 0ae?  nosn  06er 1 T T
IWD07 ST PONSE Olivd. DdIML - ¥ASHI  AYNS IRV OHAL SCAHY S
- 2 ' L YAYQ HEYN0CAL! : . . N K L. e
. ~
' o o 1 0 T 0 0 o 0 ? N
OINYL - 39VASH__IwyNI  Addl _ 10di .. Je¥AT_ N0 dnQ2l  OVAS), — !
. : . 8 VINV-8NS MOTIN . R |
, . e . S ' ) [ A A
NOTLVINGWOD 310NNY VINV-HNS . . R
"y ' i v *
. . . . ]
— —
. ! €
N ] .
'
S c— . -
!
] .
- Tt T ——- . —— e

#Y7

F o el

s




IO sy v _ N e

S e g *
DNSHHE _ 00°YRL 007 QY HG . _0g* 20y : : 3 o
VIV 1 SM vt s} ? 1M
VIV HOVY Jad 1iva .Ra
" ) 2..
neannl 0*RAG N9 6 0*nh6 00206 net6f 00006 N*6RE CeRHG . 6°LW6 NOTIVAIYY N 1 .
. , ' : MOTIW HO 1V
*009g *06% qang °G?¢ Qg9 (Y °cg? *0g1 06 X
* onic cev vt AT '
: _ e ALIARY X G002 | VIdOS . - )
- ‘ ' V143 vVl , : '
T S . : - neo B (1)) 000 00, _s°) U314 peny a°986 :
; , Ydx 4 VYD . 00D WMer)  Mdx ) 200 ICITEREDR) :
4 . *0201 *0001 *90¢ °9¢¢ .
L . N o e sc6e . coLt szx . ep SALIDVAYD - Uma
. v *u¢ - eel oy 0 YUV IV AN
Q __sQ@g= 00NN _Qogcn  Q0gta 0 Q L .
LYNdST® ¥HOLS XS} X NASWY v MUSN SdISN .,
R ’ Iy s, . R oo a a ..f. .t o | ’ s.b.D.'D“ DDDrD "B.b,. }.“_ , ) »
FTCR R dWd ! Ld0 ] 3WVSt ST 9AY SSG1)  SSO0W0
: viva 9wl inoy
i 24— — . ]
. vﬂ , : ST S ON1 ] NOY HAYMNONIAM
i - ) . - e ..,M.l.ﬁ.“m«..!».i?.v.»? RS, . e P U M P
LB S ; ISR . ) N . : . .
N ’ i
/
3
9 1Y




4
e g e e e a—— ——— - . LT — ¢
o : . 0ze=21e9¢
REO266RFT 6ZCUL067 96 HOE 1 G2 Qte2yt12? €0°02¢2ul Teeonnggt YGPANGF ] rreLloro! reenzols :
- S - : : 13245013 ,
GECCTIEY GE*RZEHZ CIEETRYS 22179y HG AL 9 e e TLAL 1§°9111 10°€67 00°0 “#oy
R i .
e —_— 00°Gue
2E°HLA £9°*90 8 [ T4 TN 92%€16 s 1Ls AY? 695 12°6894 €6°996 $8°%96 . iy
. . 91°€96 e
£9°140 bl°0456 11°866 g2ue9ss v1095¢ G0°€56 1601668 no.E\. 00°996°. ., _3OViS ...~ X
v . . ) . 02092708 :
———— BOCZELBFE GLoHEN0L  9G°80ELGZ 912 ITZ2  LO°GELL8L _ 14cun0LS) 4%t 000620  ££°449¢01 18°02014 ve 5
' . . 19°22019 3
GETETLEY  GE°AZEEZ  9T°wL16T  zecTZ9m Hy%6629 ' wEcTL6Z Lec9rt 10°¢62 000 L PTUURE 1
Y€ o6
17°498 Arenn/ 0Gef 1y . Zneln9 G6°T2 6 RO*GNG 7409y 9T°6LE ntenze¢
—— . . ! . S9°£9L
1e*s02 19061 CE2CENT LA I 16°6Y RGE2 $8°6 e oovn VNS J»
: . . . - nnenag nAsQE L_phengs s £
NN*ANG  N0°569 . 0NANA  0DO°SS9 ONCOSA 00°N6TF NN°A96 NO°ONE  NN*0NH6  ND°*D
I 1==AF1¢Y[SOATITV4YS==STLYNIQNOOD NOTLITS SSOYD :
T . ' — "o T !
’ ' RN C Temt g
gt _0antne  enpp¥ . oRuk . o . AAQOS, . - I Pa M
134 HINTY XYW ILURE' (EIND (ZIND (TIHD
. . P - . . Am
) ©L T ONTINON TINNYHD H143G TYWYOM u
Q. °n neneo opoen  _tnnen o] 0 4 ;
IV44S]1  YHOLS ASt X WASWY ovl T04SN SdisSN W .
0. . o' 0 -1 0u*0 _gonsa’ g < <
M15T “dvid | 160 Invge SANT 9AY - SSOT1).  §S070 .
Viva umtinny
e e e = TAYS  JAVH GNY Y Y
Q 0 T ) 0 0 n v L . oo
04Nnvi] 39ViSE  dvvN]  LNdf Llaor duyig MOO3I - dwoot . DWASE s o i : e
1 ON HIVIN SINA=00N  ONTINON TINNYHD
T T ONTIRSE e aaain T ) . .
. 4
I e —e - o i . + K |
. . Ve
. -y




vl e e el s

B B

ONI LNOA HAYHOOMAAH

; . —
Y . .a..‘” fA “

. gooogened
SR ¥ L7 11 T4 SURIN 3. AL X3 A % AN 134X 0. 1) SNRIEN. § il ¥ L4112 1 QE2YYLS 090282 _Ggge821% 16962 00°GC #3400
. 3
\ ' 3%
| . - ovcot2t . i
. g1e0111 2E42101 962916 90°%28 19%€2 19°6%9 . 10°096 26201y 9£°94E o

, 0L °*I2¢€
V€67 w9 ¢hl Sreznt L6 Z9%€y 61°9¢ w6997 19°¢ 00°0 INYH0LS
- . 0G-0RA  OR*DGE  ANS026 . 02°00L NO°O0ws  NN*OS2 .
DO*0Yh  COOGHE  NOSREL DASGLUY  DCLAWA  ONOHNZ. ON09S  A0°SL 00086  nate .
L 513~=A3 14 YIS ATy 1S-=6345:ON00D NQT1DIS SSONY
T OnenRs ARGt 0036  0*8E6 - 0090°  .0080°  0N90° -
. 13y HINIY  YWW13  JANII C tEIND tZINO (TINO A
. . N N . T, N . . L . K] -
) ONIA00N TNV MG VENUN
] ] . - 4
. t » ' V.. .
f *N UNAS)] TANNeH Oanen f ] 1
IVH4ST  VHOLS W51 X WISWY W1 CIALSN  SJLSH
- T 0 0 0 1 1 60°0 0000 0% : D
. . u1s davd i (In1 | Avs SN oAy §5071) $SOW X
a. . vivd aNiinoyN - . . o 4
WMVS 3AVH SNYId NIV
Q 0 I 0 0 0 o t .5 , :
0INV]  39YIS1  3IWYN]  LHdr 11ar a1l NODAT  dW0dl  OVISI

5
—2 4




:lo..a.u..: B \ﬂ;&i -

c— - e —— e 1L°506962 -
GE ST HHOY? t1oL1G272 KA A TTNUAN Y | 6OCTHYIN \_.~;__4_ glrezunatd VI T4 TR LA T YN 6t S
. . oreenoeny
L9°9262:4 U QRGZ” Z9%0) 651 . OLCEHLG - QESISUS _ ZYeR&A. 6429411 /62U LD %014 ! w
. | "4 ¢
: . © vocoves i
61°256 06°G56 LE*1G6 91°146 S6°890 910996 (ALY T S A AT L] ) 11°0%5 . ; )|
. . 6n*Le6l ;
A A X Lnefee CTad 153 GOHPH "L A F9°4976 200’76 17°0206 nneygl6e viLs :
. _ T . teegegecy
GECER092  ETPL1G22Z  Y9*BGR96T  SD°TROLYT  ZT°29T19T  9I1e7pRall  w6%ZAns 9%°866%¢ Ziv96ELS
In*9622€  GROOBAZZ  29S01GST  OTSLuR6 AT 7Heuens OLCTEE 16°862 oneo MY 4100
—_— R TAY {122 N
enereee 18°6207 Zoeg7nl T6°9E9T  Zg*ounl LReGL2T v6°d6017 GLYEEO weosLL PR
) . ! . _ . zoeLe9t
; €9°GhY SE0GLE. £R°PLY 256481 R A0S 1A | TAA VA Y9°¢E - . I9°1Y 00°0 o

NOPNYE  NNCNGR  nrcass  onenlg ONeNZ6  nn°n%Y
NG*RLG  N0°4¢q ucnlh  D0°G9AS _0Ce0ZL  AGSOAS  QN°CHL __c0°0nZ  GOSNYG. DO®H

. ‘ L uS..-Z_,._.ﬁm;u,.u.:msoau:,:o 163 NCI13JS SSOU>
.. n.uh. " £ " .Lr.é.-»\ﬁk.wkr... 2 3 ol ) 4'. M \,r...“._.:.\a ) . \. . 32l - P - ._. .‘uq ..A.h.. b o _{P -4 [
. ‘pnnane  eny 2‘. ne*a9e negle oo90°® ongn® © 009ae —
: —— . 34S AUAN YY1 UANIY (€080 (ZINOD  (TINO ;
- . . 2 . ’ Gk ey
° P
. ‘ Yoo e ba . oopto.. ouorp..ihdopem A @ - o
LI n}pr : ‘ I AT 7 .u. " FPONAN .w. ASNHY - E(J Sl E -
: 0 n o Y 7 ooc0’  o0o0°n 0% .
. 1S dhig | AdCi EEL&E §
. . ,. ~VIVG ONTITOH i
W.
Co o - 3WYS 3AVH ANYId 1Y T !
T o T o 0 oo T 5 H
' oinvi] vt YNt ¥dl 1 Vetf Tdavi g HODT ) Jdnnd | ovisSl. m
N T : . TTTC on wovan .J.q...ﬂ\.uoz ONTINOE TINNVHD -
IR e " ONIAOON HAWNOONOAN e SRS
. Al
o - - - N ht]

- g




5O HOVIN SINA=00W  ONTINOAR TINNVHD

69007 1GAE  UGREOAZLT  ZATRLATGT  RZe66C2¢T eGeIEUETT  §G0{ 5906 n9egRye LE°22299 €Lo0nGZS
I1R*TAFQOF IXAT4\A ¥4 A ITRTTR qHe9GL IR AN 1Y 160 Teql 911y ageeel 0nneo . [LARE]
- S . nne2er
aceates 1Ll weGl6 Zeents, KR Z1A Ty TIA T £9°A06 12°L06 . i
LLvdo 260206 £ 106 L1608 go°8aH YITY B 1 LI 17T I )
: ) LLe019nte
65°F21661 _ 56°g06211 . 20 wenlsl__£2°6622¢1  60°9FHETL  £G°ER906 %0°90p08 LE°22299 £L°0%62S -
: .. _ . R . 699960 - 4
LR®T6E0E i6*goere ARETL1q) £896€y, IB*659€E L6°TE4T _29%11g 98°8CT" 7 00% .. . ADYIILINO :«,,“
. \ . R ! v - - : - NI . § 4 e
: HI®4262
66°1E52 7R°wG12 vI*gL61 09ep0n] 66291 152295 1626471 L0091 19°684
_ e e —_ . . grensZ
w189 20°G9S  €7%90% 9he1L2 66°FG1 YO £L0€2 v2°'s 00°0 IOVHOLS ¢
. . . __0nen2e opecodl nne0os cottnp  ndeSA®  00°GeY :
0n*eAl  00°0ST 00°€68 060l 006Gk N0°GOT ancans  c0*N0t n0°026  nN0to
‘ , DL 4==AITIM VIS AT TISY 1G-S TIVNIAR00) NOTLIIS SSOUD
- * - ; [ I
. - .\ . . ) . . . . . . ) . 4. s
. e ; - nNuAGe . s0a2S.. ..0°NZ6 _ NCEAR___NNIAS ___DAGnS __AN94e e
. RFH HINTY  XVRIT LANTY (EINO (2ZIND (TINOD
w s : . . - . 4«
;. . ' ONTINON TINNVHD HLd3IA WWHON ;
£ e e O S0 RO LMW _DOGTY 0 n 1
m LVEdAST  vHOL1S  ASL . X ANSKY. OV 101N SdISN )
a 8. D 1 L g0en __opnea 006 : _
TTER Al 10t EEVLY IR T LYY 501 $S0T0
. VLIV 9Nt LAON .
_ - IWVS AAVEL SNV QY
o . 0 1 0 D ) 0 1 P , - !
OLOVE  IUVIST  IWYNI 1Ml 1dC . JdYE]  NDDIL  gWodl  ovisd : o Y

TONTINOY HAVACNUDAN T




BEICIRT
*ontt

e ALY
Cho T o1 aitnoy

| FE Y WX
*nn/t

Vw5
*v091 UL G1AN0N

1e1ge6e
*well

1(90° Yy
*1291 i oL 9ViInoN

1119°6¢
‘g2t

L1197°9%
*tyot : 01 33100

LLG9°SE
M4
YzZLe9y
‘NG9l

1 (Z9°¢c
L IYA
11Z9°6¢E
hLLTA

XY T:
*qne
116822 _126°%%
*gos . R TX

AL

1128°2%

*9gn

Yi26°21

*94Yy 1

!

j
!

Qe . —
1 olivd NvId

.

..n«u_uqu.uux«:oo..muJ—:u¢<:oaz_<uz< . ..
. AR ) : A4

SNOLLVINAWO Y DINONODY OTLIVU-NY Id 1AL W HO3 ANVIIWNS (AOTH Y I GNI) IDVEOLS

R




S s v —— I e oy s

L oad bl ol o i T el
Selning 1t vy SRy afva .
F VU URSIRN |7 ) 1 WY A FUU SN SO VL 99 B\ S\ o] m—
i noapLYLs FENCTEN
antey c A%y g -gwc_. nce
T T lm.z?:: _l.ﬂl_.:f. 15 S e4)*MOYY (311 u,<zt..-- ...... -
Wil bl I X Yve Wik X V4 '
. Nolivis T hyig -
T I T FTY “*1qs syl TR B
SHOOM . L3*39¥1S . S42° M0y QLM : " : :
Wl W X i WO I XV bt ]
e e e S _NUNINLS 2 MY . 3
SCOZM. _MOTGG_ . *iugl . __02° — -4
'y
. SaNON [WTE DA S4IMON Y 011vy ) . ;
U 1"} 1 W+ 71 b4 7N 1 70 5.7 S, . : e
y NGIiVIS ‘1 NV . . . oo Yoy »
Py . —— - - - B . . o m -l_.m
oneo one2s ©ogem chc2t *9 w7l gl*2gs oz . '
- — . 4 .
SHOON SHNOM SUNOH CFP) 13=2v ' wWva ¥3A0 A3I°SeoM 4Wd , ' .
IUOTIVE  MOTN0 XYW oDl NAAC 0 13100 MYNny S PLao SINANISIY n K
40 INJL a0 WKL NOIAYNNU  WOWIXYW  WORT XYW (1 X Y1y _WNWEIXYH O RIWMN 2

hig 144 . ——— MR 2024100

‘0L *79 *29 VLS .

N6°Ln6 00°*9IHE no*yns, MOTIYASNI . . .
Enb 10 nb_ 14 -wbu bKBuu—nm ND._KB V_K—_:: R . 408090000 08q00e E -

G214 £1°8n catl 22991 2 o1l . Bptans —0Z° .

SUNNH SHnon SMI0H s Lli=dv Wed MIAD ALYI*SOM v i . oo
NIV MOIIL00 XY . AQL MIAC. .. MOJ4000 . 3AVNNLSG T £ NIOANISAN . 40 a il
0 Wl 10 WD} HOTIVAN WX WO T XYt HNU X VW HOW XV olivy

"9G¢ o o MCIILINO 1

.y FL I @29 ¥9vHOLS .
T AT LQG8Ph . nt9ea . NMOIIYADII] : pm
Z«J. 00 eped PSS AviaT 1L dS HYWA O WEHEIME foseecssecensess Hvid

—_— e e e e e e et e

SISATVRY ALFIVS VO 40 ANVRIKNG

R o e




LAY’

FYTE )
WK I X Vi WK I Xy

NQILIVES 2 NM )d

CZ'%Ew _ _ZIEH 936l aze

SHUNOH 13239v)s S4o¢M04 OlLVYM
WIL O IXYE WO XYW

¢

NOILVIS . 1., NV

.

-2
i
/

w

4
r..
:

N

[ 34 ] 6226 *onet (20

. SHNOH 14439¥1S LERLEDRE] 0livy
F M WNWIXYN W TXVW

NOTLVLS 2 Nyl

GL* ¢y ‘UCEL *vo661 1T
SHNNOH 14939¥1S S426M0Y4 01V
Wil [N R AR Lty b Xviy

NOTAYLS Ny Jd




M e

APPENDIX E
DRAWINGS

. m B ARLL TS . Rl 1 RIS I~ - 5.\ e oot e T M

S AL i e e eb




€1I3UKRIYY B SUI3NIONI ONILINSNOD
S31VIJ0SSY B TIVAWIM LY38081

0002 3] 993§
dVW 3MNS0dX3 WY3W1S NMOQ

WVYQ NOLLVLS SNIdNNd 3TTIANOQNVYHE

SIS & /), ¥ ON Hov3y |
& »&R&m\,))

- o \ ..?,,ch(lv?
- AYVANNOB
v3Yv JOVNIVYEQ

|-




APPENDIX F
GEOLOGY




Brandonville Pumping Station Reservoir - General Geology

The Brandonville Pumping Station Reservoir and dam are
located in the Appalachian Mountain Section of the Valley and
Ridge Physiographic Province. This province is typified by
numerous synclinal and anticlinal features. No major faulting is
indicated in the vicinity of the reservoir. The bedrock
underlying the reservoir and dam consists of the Mississippian
aged Manch Chunk formation. This unit consists of moderately
well-bedded reddish shale, claystone, sandstone and siltstone.
The sandstones and siltstones are commonly crossbedded. Joints
are moderately well formed, abundant and regularly spaced.
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